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INTRODUCTION. 


The  village  of  Crete.  Illinois  is  situated  on  the 
Chicago  &  Eastern  Illinois  R.R.,  30  miles  from  Chicago.   It 
is  a  residential  town,  having  a  population  of  about  a  thous- 
and, composed  mainly  of  retired  farmers. 

Its  situation  on  the  Chicago  Interuroan  two  miles 
from  Steger  ana  four  miles  from  Chicago  Heights,  important 
manufacturing  towns  lacking  residential  facilities,  gives 
Crete  a  favorable  opportunity  of  increasing  its  population. 
In  order  to  make  living  conditions  more  favorable  and  to 
attract  the  working  people  from  the  above  mentioned  towns, 
the  village  ooard  sometime  ago  installed  adequate  water  and 
electric  lighting  systems  ..  To  further  improve  sanitary  con- 
ditions the  board  has  decided  to  put  in  a  sewer  system. 

The  first  question  that  came  up  for  consideration 
was  the  choice  between  a  combined  and  separate  sewer  system. 
The  streets  of  Crete  with  the  exception  of  Main  Street  are 
not  improved  and  therefore  it  is  not  advisable  to  put  in 
comprehensive  storm  sewers  .  The  village  at  present  has  some 
drains  and  ditches  taking  care  of  the  storm  water  .  Besides 
this  the  combined  sewer  system  would  present  an  enormous 
outlay  of  funds  to  be  carried  by  the  present  small  population  . 
It  would  not  be  just  to  have  the  present  taxpayers  carry  this 
extraordinary  heavy  burden  for  the  ne-ds  of  the  future  increas- 
ed population.  It  was,  therefore,  decided  to  put  in  a  sanitary 
system  alone  . 

There  is  a  small  creek  running  through  the  village 
of  Crete.  Its  velocity  is  insufficient  to  carry  away  the  raw 
sewage  as  it  comes  from  the  mains,   it  was  deemed  aavisable 
to  put  in  a  disposal  plant  consisting  of  a  septic  tank,  in 
order  to  purify  the  sewage  before  it  reaches  the  creek. 
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PRELIMINARY  DATA 


In  collecting  data  preliminary  to  the  design  the 
first  requisite  was  a  mat)  of  the  village  .  Mr.  M.  H.  McCoy, 
city  engineer  of  Chicago  Heights,  supplied  us  with  a  map 
which  he  compiled  while  designing  the  water  system  for 
Crete,  Illinois  .   ihis  map  contained  a  layout  of  the  streets 
and  alleys,  land  subdivisions  and  lot  lines,  and  showed  the 
outline  of  the  creek.  A  copy  of  this  map  is  enclosed  in 
this  tries  is  as  Plate  1. 

The  streets  and  important  alleys  were  leveled  ny 
Mr.  H.  E.  Ashdown,  assistant  engineer  of  Chicago  Heights. 
Upon  application  to  him  he  consented  to  let  us  have  a  copy 
of  his  field  notes.   From  these  notes  the  profile  of  each 
street  and  surveyed  aliey  was  drawn  on  cross  section  paper. 

After  drawing  a  topographic  map  of  the  town,  and 
making  a  preliminary  layout  of  the  sewer  lines,  it  was  found 
that  the  field  notes  on  hand  did  not  contain  the  levels  of  all 
the  streets  on  which  sewers  were  to  he  laid.  A  trip  to  the 
town  was  made  and  those  stre  ts  were  leveled.   Having  decided 
from  the  natural  drain  of  the  land  upon  the  location  of  the 
septic  tank,  a  staaia  survey  was  made  of  this  proposed  location 
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DESIGK  . 


A  study  of  the  topographic  map  will  show  that  the 
general  slope  of  the  ground  is  from  the  southwest  to  the 
northeast.   It  is  practical  to  place  the  outlet  as  near  the 
creek  as  possible;  in  this  case  the  outlet  was  placed  just 
north  of  the  city  limits.  The  eastern  section  of  the  village 
being  practically  on  the  same  level  as  the  outlet  made  it 
necessary  to  consider  it  as  a  separate  sewage  aistrict. 

The  rest  of  the  town  is  aiviaed  into  two  parts  by 
the  C.  &  E .  I.  rignt-of-vray .  In  oraer  not  to  crosB  these 
railroad  tracKs  too  olten,  the  western  portion  was  made  into 
a  separate  sewage  aistrict.   Besides  the  aoove  consideration 
the  western  aistrict  lies  iurther  north  than  the  central  ana 
it  was  therefore  inaavisable  to  run  its  sewage  nrst  south 
to  the  central  district  and  the  north  tov;aras  the  outlet  . 

The  most  aavantageous  route  from  the  arainage  stana- 
point  would  be  along  Main  Street.  This  route  would  exclude 
any  sewer  lines  from  running  in  alleys,  which  are  rather  narrow 
for  construction  purposes.  I  owever,  Main  Street  is  the  only 
street  in  the  town  whose  surface  is  improved.   It  is  coverea 
with  a  waterbound  macaaam,  laid  some  twenty  year6  ago.   The 
macadam  was  Kept  in  good  condition  during  that  perioa  ana 
presents  now  a  good  and  compact  surface. 

The  running  of  a  sewer  line  on  Main  Street  wouia 
necessitate  the  tearing  up  of  the  surface.  This  is  objection- 
able because  the  street  would  have  to  be  resurfaced,  and  Oue 
to  the  fact  that  this  torn-up  portion  would  Keep  on  settling 
during  the  next  three  or  four  years,  which  would  require  con- 
stant attention  to  Keep  the  whole  surface  on  the  same  level. 
The  expense  of  tearing  up,  resurfacing  and  maintaining  the 
street  would  amount  to  about  &6000 . 

In  order  to  avoid  this  extra  paving  expense,  it  was 
deemed  advisable  to  run  two  lines  parallel  to  Main  Street,  one 
to  the  east  and  the  other  to  the  west.   The  estimated  cost  of 
the  extra  line  is  $1800  .  The  eastern  parallel  line  runs  through 
and  drains  the  central  aistrict  ana  combines  with  the  trunK  line 
of  the  eastern  aistrict  at  junction  #1.  The  western  parallel 
line  drains  only  a  portion  of  the  central  aistrict  ana  empties 
into  the  trunK  line  of  the  western  district 
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Population  . 

The  population  was    estimated  as    follows : 
Six  persons    to  a  lot   in   the   original   town. 
jTour  persons    to  a   lot   in  the   outlying  districts  . 

The   total  population   lor   each  district  was    estimated  and   is 

given  in  table   11 . 


Amount   of  Sewage. 

In  order   to   determine   the  amount  of  sewage  per 
capita   per  day   the   following  items    shoula   be   taken   into 
consideration . 

1.   The  nature   of  the   existing  water  system. 
11.   The  amount   of  seepage   from  grouna  water. 
111.   The  character   of  the   town,    whether  resiaential   or 

manufacturing . 
IV.   The  size  of  the  town. 

Taking  the  above  items    into   consideration   it  was 
decidea   that   110   gallons   per   capita   per   day  would   represent 
a  maximum  average   figure   for   this    town. 


Grades . 

The   elevation   of  the   outlet   is    b5.6   feet  above 
datum.      The   elevation  of  the  sewer  at   the  soutn  limits   was 
assumed   94    feet,    giving  a   total    fall   of   28.4   feet.     The 
direct   distance   from   the  south  limits    to    the   outfall  isj^oo 
feet      giving  an  average   grade   of  i:  iao        Grades   steeper 
than   the  average  were  used  near   the   dead   ends   and   flatter 
grades   usea  near   the  out  fall,    designed  so   as    to    oalance 
each   other.      The   graoes    as    decided  upon  are   given   in  table 
11. 


Size  of  Sewers . 

The  sizes    of  pipes  were  obtained   from  Staiey  & 
Pierson'e    "Tne  Separate   System  of  Sewerage."     Between  pages 
108  and   109   in   this    booK  is    inserted  a   table   compiled   from 
Baldwin  Latham's   Tables,    giving  size  of  pipe  when   grade  and 
discharge  are  Known.       The  minimum  size  of  pipe  used  was 
8  in.;    the   table   gave  10   in.  pipe   for  sewer  lines   near  the 
outfall  and  a   12  in.   pipe   for  the   outlet. 
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Velocity . 

The  velocities   were   obtained    irom   the  accompanying 
aiagram  ana   Irom  Baldwin  Latham's    Tables   #15  ana  #21. 

Baldwin  Latham's   Table  #21   gives   the   lull   discharge 
of  a  pipe  when  the  size  and   grade  are  icnown.      Our  computations 
in  table   11   give   the  actual   discharge   through  such  a  pipe. 
Having  these   two   quantities,    the  percentage   of   full   flow  is 
obtained,      with  this   percentage,    the  height   of   flow  in  the 
pipe  is    given   oy  Staley  &  Pierson's    diagram,    and  with   this 
depth  of   flow   the  percentage   of  full  velocity   is    obtained 
irom  the  same   diagram.      Baldwin  Latham's   Table  ffl5   gives    the 
velocity   of  a  known  pipe  when  flowing  full.     Knowing  the  per- 
centage and   the   full  velocity   ,    the  actual  velocity  is    easily 
obtained . 


Example  of  Calculations . 

An  8  in.   pipe   on  tass   Street    between  Wood  Street 
and   the  alley  west   of  wood  Street   is    laid  at  a   grade   of  i:250 
and  has   an  actual   discharge   of  159,730   gallons   per  day. 

Baldwin  Latham's   Table  #21   gives  a   lull  discharge 
of  575,000   gallons   per  day.     The  percentage  of   full   dis- 
charge  --    159.730/575.000  =  27.8%. 

From  aiagram  of  Staley  &  Pierson  the   aepth  of   ilow 
for  the  above  percentage  is   35%.      From   the  same  aiagram  the 
percentage   full  velocity   is    87%. 

Baldwin  Latham's   Table  #15   gives    full  velocity   ior 
this   case  153   feet   per  minute  or  153/50-2.55   feet   per  second 

Actual  velocity   equals   2.55  x    .87  =  2.22  feet  per 
s  econd. 
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TABLE  II  a. 


STREET  EROM  TO  POPU-        GAL.      TOTAL      GRADE     SIZE 

LATIOIT     per     SEWAGE 
day 


Exchange 

Limits 

.Lincoln 

64 

7040 

1 

:200 

Jefferson 

Peoria 

n 

128 

14080 

1 

:140 

Lincoln 

Alley 

Jeff. 

32 

3520 

1 

:50 

N 

Jef  l . 

Exchange 

24 

2640 

20240 

1 

:350 

Exchange 

Lincoln 

Columbia 

28 

3080 

30360 

1 

:200 

Eirst 

Peoria 

Columbia 

176 

19360 

1 

:160 

ColurnDia 

Eirst 

Exchange 

108 

11880 

31240 

H 

Exchange 

Columbia 

Vincenfces 

61600 

1 

■200 

Earm 

Limits 

11 

141 

15510 

Vincennee 

Earm 

Division 

634 

69740 

85250 

1 

.200 

Mills 

Excnange 

Division 

96 

10560 

1 

.270 

Division 

liiiis 

Vincennes 

60 

o600 

17160 

H 

Vincennes 

Division 

Exchange 

56 

6160 

108570 

1 

200 

Exchange 

Yincennes 

Lumcier 

170170 

■ 

Lumber 

Exchange 

Second 

156 

17160 

187330 

1 

180 

Second 

Peoria 

Columbia 

152 

14520 

1 

200 

Columbia 

First 

Second 

48 

5280 

1 

56 

it 

Third 

■ 

64 

7040 

26840 

1 

200 

Second 

Columbia 

Lumber 

n 

Lumber 

Second 

Third 

36 

3960 

218130 

1 

250 

Lumber 

Eourth 

Third 

48 

5280 

1 

75 

Third 

Lumber 

Pipe 

Line  #1 

223410 

1 

250 

PipeLine2 

Limits 

Herman 

660 

72600 

u 

250 

I  .ofMain 

Herman 

Yincennes 

Pipe 

Line  #2 

56 

6160 

1. 

100 

PipeLine2 

Herman 

Division 

ib8 

18480 

97240 

1 

250 

Alley  W. 

Cass 

Division 

48 

5280 

1. 

100 

ofBenton 

Division 

-niiey 

Benton 

5280 

1. 

100 

Division 

Benton 

Aliey 

102520 

1 

250 

Aliey  W. 

Division 

Exchange 

120 

13200 

115720 

n 

of  Main 

Exchance 

Alley 

x>enton 

15 

1650 

117370 

n 

Alley  W. 

Cass 

Exchange 

66 

7260 

1. 

6b 

ofBenton 

Exchange 

Alley 

.benton 

7260 

l: 

75 

8" 


-12- 


TABLE   il   a  .(Cont'd)   . 


STBEBT 


mm 


TO  POPU-  GAL  .      TOTAL      GRADE      SIZE 

LATIGN        per     SEWAGE 

LAY 


Benton 

Exchange 

North 

102 

11220) 

135850 

1:200 

North 

Main 

Benton 

27 

2970 

1:50' 

Benton 

Forth 

First 

60 

6600 

145420 

i:200 

First 

Main 

Benton 

12 

13^0 

1:100 

Fi  rs  t 

Benton 

Pipe 

, 

Line  #1 

20 

2200 

148940 

1:200 

Pipe 

Line  #1 

Pirst 

Third 

20 

2200 

151140 

lz.200 

Pipe 

Line  #1 

Third 

All  ey 

374550 

1:350 

Alley  No 

.  Pipe 

of  Linden 

Line  #1 

Alley 

40 

4400 

378950 

ii 

Alley  W. 

o  i  Ma  i  n 

Linden 

■nliejv 

12 

1320 

1:100 

Alley  W. 

of  Main 

Alley 

Fifth 

8 

880 

381150 

1:350 

Fifth 

Alley 

J'Ct  .#2 

ft 

it 

East  Ave. 

Burville 

urete 

162 

12820 

i:330 

Crete 

East  Ave 

Austin 

188 

20680 

38500 

ii 

Austin 

-ourviiie 

urete 

108 

11880 

1:200 

Crete 

Austin 

Hewes 

80 

8800 

59180 

i:330 

Eewes 

Burvilxe 

Crete 

108 

11880 

1:^00 

Crete 

Hewes 

Ent  erp  . 

71060 

1:330 

Alley  E  . 

of  Main 

Burville 

Crete 

81 

8901 

1:220 

Crete 

Alley 

Ent erp . 

891Q 

11 

Pipe 

Line  #3 

Crete 

Herman 

336 

36960 

116930 

1:200 

Herman 

East  Ave 

Pipe 

Line  #3 

224 

24640 

i:80 

Enter- 

prise 

Burville 

Crete 

108 

11880 

1:175 

Pipe 

Line  #3 

Herman 

Division 

192 

11120 

152690 

i:200 

Division 

Elizabeth 

Pipe 

Line  #3 

16 

1760 

1:60 

Pipe 

Line  #3 

Division 

Wood 

48 

5280 

159730 

1:200 

Cass 

Wood 

Alley 

it 

1:250 

8" 


8" 
10" 
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TABLE  li  a  .(Cont'd) 


STREET 

ERGM 

TO        POPU- 
LATION 

GAL. 
per 

TOTAL 

SEWAGE 

GRALE 

SIZE 

LAY 

Alley  W. 

of  wood 

^ass 

North 

108 

11880 

171610 

1:250 

8"* 

Exchange 

Alley 

Alley 

36 

3960 

1:60 

h 

Alley  E  . 

of  V/ood 

Cass 

Exchange 

66 

7260 

1:200 

it 

Exchange 

Alley 

::iizaD  . 

24 

2640 

13860 

1:100 

it 

Park 

division 

Cass 

114 

12540 

1.175 

■ 

Cass 

Elizab. 

Park 

18 

1980 

1:200 

it 

Park 

tass 

Exchange 

60 

6600 

21120 

1:160 

•t 

Exchange 

Park 

Elizac. 

12 

1320 

22440 

ti 

ii 

Elizabeth- 

Exchange 

North 

12 

1320 

37620 

1:100 

it 

North 

Elizab . 

Alley 

36 

3960 

41580 

ti 

tt 

Pipe 

Line  #3 

North 

J'ct  .#1 

78 

8580 

221770 

1:150 

10" 

East  Ave 

Herman 

Exchange! 50 

16500 

i:90 

8" 

Exchange 

Park 

Selieck 

24 

2640 

i:38 

n 

Cass 

Limits 

East 

24 

2640 

H 

East 

Cass 

Exchange 

48 

5280 

7920 

i:250 

II 

Exchange 

Limits 

East 

24 

2640 

it 

II 

Exchange 

East 

Perry 

24 

2640 

13200 

i:250 

II 

Perry 

bass 

Excnange 

48 

5280 

i:100 

It 

Exchange 

Perry 

SeliecK 

24 

2640 

21120 

1:250 

II 

Pipe 

Line  #4 

Exchange 

J'Ct.#i 

20 

2200 

42460 

n 

II 

Pipe 

Line  jfb 

J'ct  .ifl 

J'ct  .#2 

96 

10560 

274790 

1:320 

10" 

Pipe 

Septic 

Line  #5 

J'ct.#2 

Tank 

&55940 

12" 
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TABLE   11    b 


STREET 


IROM 


TO  VELOCITY  LENGTH  WILTH     AVENGE 

j't/sec.      Beet      Of  Gut        CUT 


Exchange 

Limits 

Lincoln 

.95 

885 

20" 

5,7 

Jefferson 

Peoria 

Lincoln 

.95 

380 

20" 

10.5 

Lincoln 

Alley 

Jefferson 

195 

N 

7.6 

Lincoln 

oefferson 

Exchange 

1.24 

350 

II 

7.6 

Exchange 

Lincoln 

Columbia 

1.72 

510 

II 

5,7 

Ei  re  t 

Peoria 

Columbia 

1.62 

1410 

II 

10.9 

Columbia 

Eirst 

Exchange 

1.90 

670 

II 

8.9 

Exchange 

tolumbia 

Vincennes 

2.01 

80 

II 

5.7 

Ea  rm 

Limimts 

Vincennes 

Vincennes 

Earm 

Livision 

2.17 

1990 

II 

10.6 

HillB 

Exchange 

Livision 

.a7 

760 

II 

8.9 

Livision 

Mills 

Vincennes 

1.22 

395 

II 

1C.5 

Vincennes 

Livision 

exchange 

2.22 

780 

II 

10.6 

Exchange 

Vincennes 

Lumber 

2.50 

280 

II 

5.7 

Lumber 

Exchange 

Second 

2.64 

980 

II 

13.7 

Second 

Peoria 

Columbia 

.95 

1405 

II 

13.9 

Columbia 

Eirst 

Second 

330 

II 

8.9 

Columbia 

Third 

Second 

1.68 

260 

II 

8.9 

Second 

Columbia 

Lumber 

340 

II 

13.9 

Lumber 

Second 

Third 

2.36 

250 

It 

13.7 

Lumber 

Eourth 

Third 

it 

13.7 

Third 

Lumber 

Pipe 

Line  #1 

2.36 

200 

n 

15.1 

Pipe 

Line  #2 

Limits 

Herman 

1.92 

1750 

ii 

10.2 

Herman 

Vincennes 

Pipe 

Line  #2 

1.37 

780 

ii 

8.7 

Pipe 

Liae  #2 

Herman 

Livision 

1.97 

900 

ii 

10.2 

Alley  -\VH 

of  Benton 

Cass 

Livision 

l.,37 

320 

ii 

10.6 

Division 

Alley 

Benton 

1.37 

180 

ii 

7.8 

Livision 

Benton 

Alley 

<:.oo 

170 

ii 

7  .8 

Alley  f. 

of  ^ain 

Livision 

Excnange 

2.09 

790 

ti 

14.6 

Excnange 

Aney 

Benton 

2.09 

115 

it 

Id. 4 

Alley  1 . 

of  Eenton 

cass 

Excnange 

1.58 

450 

it 

10.6 

Excnange 

Alley 

Ben  ton- 

1.58 

170 

ii 

16.4 

xenton 

x,xchanfce 

North 

2.36 

370 

n 

10.4 
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TABLE  11    D  .(Cont'd) 


STREET 


ERGM 


TO  VELOCITY  LENGTH  WIDTH     AVERAGE 

F-p/Bec  .     Eeet        01  Cut     Cut 


North 
Benton 
First 
Eirst 

Pipe 
Line  #1 

Pipe 
Line  #1 

Alley  No  . 
of  Linaen 

Alley  W. 
of  lis. in 
Alley  W. 
of  Main 
Ei  f  tfc 


kain 
North 
Main 
^enton 


Eirst 


Thira 

Pipe 
Line  #1 

Linden 

Alley 
Alley 


Benton 
Ei  rs  t 
Benton 
Pipe 
Line  #l 

Third 


Alley 

Alley 

Alley 

Ei  f  th 
J'ct  .#2 


2.58 

2.58 

2.58 

2.25 
2.2b 


2.25 
2.25 


525 
240 
510 

500 

590 

470 

5b5 

175 

175 
650 


20" 


22    M 

M 

20" 
22" 


11.4 

10.4 

7.1 

7.1 

14.7 

14.7 

lb. 5 

12.9 

12.9 
9.9 


East  Ave 
Crete. 
Austin 
Crete 

Hewes 

Crete 
Alley  E. 
of  IJLain 
Crete 
Enterpr  . 
Pipe 
Line  #5 

Herman 

Pipe 
Line  #5 
Division 

Pipe 

Line  #5 
Cass 

Alley  W. 
of  Wood 


Burville 
East  Ave 
Burville 
Austin 
Burville 

Hewes 

Burvixie 

Alley 

Burville 

Crete 

East  Ave 


Herman 
Eli zap  . 


Division 
Wood 

Cass 


Crete 

Austin 

Crete 

Hewes 

Crete 

Enterpr  . 

orete 
Enterpr  . 
Lrete 

Herman 

Pipe 
Line  #5 

Division 
Pipe 

Line  #5 

Wood 

Alley 

North 


1.28 
1.46 

.95 
1.60 

.95 

1.66 

.90 
.90 
.90 


1.58 
2.44 


2.20 
2.22 

2.52 


725 
505 
725 
500 
725 

505 

735 
160 
730 


20" 


2.26    1020 


955 

885 

555 

555 
175 

840 


10.9 
13.6 
11.2 

13.6 
9.3 

13.6 

8.8 

13.  6 

8.8 

14.4 


15.1 
14.4 

11.9 

14.4 
17.3 

12.9 
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TABLE   11    b  .(Cont'd) 


STREET 

ERQM 

TO 

VELOCITY 

LENGTH 

WIDTH 

AVERA 

Et/sec 

Eeet 

Of  Cut 

cut 

Exchange 

Alley 

Alley 

340 

20  H 

9.3 

Alley  E. 

Cass 

Exchange 

.95 

550 

n 

10.3 

of  Wood 

Exchange 

Alley 

Elizab  . 

1.37 

180 

ti 

9.3 

Park 

Li vision 

Cass 

1.02 

320 

ii 

8.4 

Cass 

Elizab  . 

Park 

270 

■ 

17.3 

Park 

Cass 

Exchange 

1.62 

620 

H 

8.4 

Exchange 

Park 

Elizab  . 

1.62 

280 

" 

9.3 

Elizab  . 

Exchange 

North 

2.45 

270 

» 

11.9 

North 

Elizab  . 

Alley 

2.48 

510 

M 

16.8 

Pipe 

North 

J'ct  #L 

2.90 

665 

22  M 

14.4 

Line  j?3 

East  Ave 

Herman 

Excnange 

1.44 

1900 

20" 

10.9 

Exchange 

Park 

SellecK 

350 

It 

9.3 

Cass 

Limits 

East 

last 

uass 

Exchange 

.84 

780 

II 

7.2 

Exchange 

Limits 

East 

305 

It 

9.3 

Exchange 

East 

Perry 

.84 

340 

It 

9.3 

Perry 

cass 

Exchange 

730 

•I 

10.6 

Exchange 

Perry 

Seiiecjc 

1.51 

340 

It 

9.3 

Pipe 

Exchange 

J'ct  4l 

1.60 

1420 

it 

15.2 

Line  #4 

Pipe 

J'ct  .#1 

J'ct  .#2 

2.27 

810 

22" 

10.5 

Line  #5 

Pipe    a 

J'ct  .#2 

Septic 

140 

24" 

10.5 

Line  #5 

Tank 
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TABLE   Hi* 


SIZE      GRADE  DISCHARGE  VELOCITY 

Cu  Jt  ./HUl     Gal  ./Day     Pt/Min 


1:40 

123.5 

1330000 

354 

1:50 

123.5 

X330000 

354 

l;60 

112.7 

1270000 

323 

1:75 

100.05 

1077200 

288 

1:80 

97:02 

1056000 

278 

1:90 

91.44 

985000 

262 

1:100 

86.55 

932000 

248 

1:150 

70.15 

756000 

201 

1:160 

67.71 

731000 

194 

1:175 

64.57 

695000 

185 

1 :  180 

63.52 

684000 

182 

1:200 

60.03 

646000 

172 

1:220 

57.58 

620000 

164 

1:250 

53.4 

575000 

153 

1:270 

51.3 

552000 

147 

1:330 

45.86 

495000 

131 

1:350 

44.32 

476000 

127 

1:100 

152.1 

1640000 

279 

1:150 

122.6 

1320000 

225 

1:320 

82.19 

886000 

151 

1:350 

77.93 

840000 

143 

10  » 


12B   1:600     92.63     997000     118 


*  This  table  compiled  from  Baldwin  Latham's  Taoies  #15  and 
#21. 
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flushing  and  Ventilation. 

Manholes,    to   taice   care   of  ventilation  and  to   clean 
sewers   were  placed  at  street   intersections   snd  seldom 
more   than  300    feet  apart  .     Y/'henever  mannoles   were  more    than 
300   feet  apart,    larapkoies   were  placed    between   tnem. 

Whenever   the  calculated  velocity  was   less   tnan   2 
feet   per  second  a    flushing  manhole  was   provided   for. 
At   the   beginning  of  pipe   lines    instead  of  oeaa-ends    , 
flush-holes   were  used.     Y.herever   future   extension  was 
considered  probable,    a    flushing  manhole  was    used   in- 
stead of  a   flush-hole. 

Details    of  mannoles,    flusning  mannoies,    lampnoies, 
and  flush-noles   are    given   on  Plate  IV. 
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iuESIGN   OF  PURIFICATION   PLANT  . 


The   fresh  sewage   from  the  mains    oeiore   emptying  into 
the   creek  is   subjected   to   septic  action  in  a  settling    uank. 
The  septic   tanic  is    designea   lor  a   capacity   of  dry  weatner 
sewage   for  twenty- four  hours.     V/ith  an  increase   of  sewage 
the   time   of  septic  action  will   decrease  and  about    eighteen 
to   twenty  hours   should   be  the  minimum  storage   for   septic 
action. 

The   flow  of  sewage   into    the  tank  should   be   continuous 
in  order  to  provide   suiiicient    food   lor   the   liquifying 
bacteria.     If   the  velocity  of   flow   is   too    great   tne    bacteria 
will  not  have   enough  time   to   reduce  the   sewage.      The  velocity 
of  flow  through  a   tank  should   be   greater   than   one   incn  per 
minute  ana   should    be  at    least   one   half  inch  per  minute. 

The  sewer  mains   w^re   designed   to   take   care   of  the    iuture 
growth   oi   the   town.     In   order  to  have  sufficient  velocity 

the  septic   tank  was    designed   in   small   units  .     One  unit   to   take 
care   of  the  needs    oi  the  present  population  should    oe   installed 
whenever   the   conditions   would  warrant. 

The   capacity   of  the  unit   tank  was   assumed  as    70000   gallons 
per   aay. 

70000/7.5-9350   cu  .   ieet   per   day. 

The  velocity  was   taken  as   one  inch  per  minute,    giving  120 
feet  per   cay   or    five   feet  per  hour. 

9350/120  =78   sq.    feet . 

The   inside  area  was   made  about   b.5   feet   Dy  12   feet. 
The  length  was   assumed   to    be   100    feet,    giving  a  storage  of 
100/5  =  20   hours  . 

Baffle   boards  were  placed   in  the  septic  tank  to   reduce 
the  velocity   of   flow  and  to   keep   the  scum  undisturbed  .     The 
layout   of   the  septic   tank  with  accessories    is    shown   on  Plate 
111. 
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U    0  IT  TRACT 

AND 

SPECI    n   C   I   I   0  1!  s 
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NOTICE  TO  CONTRACTORS. 
Sealed  proposals  wxii  De  received  at  the  office  of  the 
Sewer ,  in  the  Town  of 

until o'clock ,  on  the day  oi' ,191-. 

lor  constructing  sewers  ana  septic  tank  in  

Forms  of  proposals,  copies  oi'  the  speciiications ,  and 
instructions  to  contractors  may  de  obtained  oi'  the  Engineer ; 
and  the  plans  and  profiles  may  be  seen  at  his  ofiice. 

Each  bid  must  oe  accompanied  oy  a  deposit  or  & as 

a  guarantee  of  the  good  faith  of  the  bidder. 

The  Committee  reserve  the  right  to  reject  any  or  all  bids 

Address,  Sewer  Committee, 


Engineer . 
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TO  CONTRACTORS. 

All  bids  must  be  made  upon  the  printed  forms,  to  De  ob- 
tained at  the  office  of  the  Engineer,  and  enclosed  in  a  seaiea 

envelope,  directed  to  the  Engineer  of  Sewers,  

and  endorsed  unon  the  outside  of  the  envelope, PROPOSAL  FOR  CON- 
STRUCTING SEWERS  AND  SEPTIC  TANK  IN  THE  TOWN  OF  - 

Each  Did  must  De  accompanied  Dy  a  deposit  oi  --Dollars, 

to  be  left  in  the  nands  of  the  Town  oieric,  subject  to  the  con- 
ditions specified  in  the  proposal  nereto  annexed,  as  a  guaran- 
tee of  the  good  faith  of  the  bidder. 

Bids  shall  state  the  nrice  per  lineal  foot  of  pipes  of 
each  size  laid,  as  herein  specified,  and  for  the  various  aeptns 
of  trench  named,  also  for  all  o  her  items  enumerated  in   the 
schedule  opposite,  which  price  shall  be  in  full  for  all  labor 
and  materials  required  for  the  complete  execution  of  ohe  woric. 

All  prices  must  be  -written  in  words,  and  also  staged  in 
figures  . 

The  place  of  residence  of  each.  Didder  must  be  given  after 
his  signature,  which  must  be  written  in  full.  When  firms  bid, 
the  individual  names  of  the  members  snail  oe  signed  in  full, 
and  the  firm  name  aoded. 

The  name  of  the  contractor  must  be  filled  in  the  Dianics 
left  for  that  -ourpose. 

The  Town  of reserves  the  right  to  reject 

any  or  all  bids  . 

Bidders  are  requested  to  be  present  at  the  opening  of  the 
bids  . 
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PROPOSAL . 

EOR  FURNISHING  MATERIALS  AND  CONSTRUCTING  SANITARY  SEWERS,  SEWER 
APPURTENANCES  AND  SEPTIC  TANK  IN  CRETE,  ILLINOIS. 

Made  by  

Residing  in 

To  the  President  and  Members  of  the  Village  Board  of  Crete, 


Illinois  do  nereby  declare  that 

the  only  person 

interested  in  this  proposal,  and  that  no  other  person  nas  any 
interest  in  this  proposal,  or  in  the  contract  proposed  to  be 
taicen;  that  it  is  made  witnout  any  connection  with  any  other 
person,  or  persons  or  firms  maicing  proposals  for  tne  same  woric, 
and  is  in  all  respects  witnout  collusion  or  fraud.  And  ...... 

do  further  declare  that  no  person  acting  for  the  employ  of  the 
town  aforesaid  is  directly  or  indirectly  interested  in  this  pro- 
posal . 

And .00  further  declare have  carefully 

examined  the  grounds  on  which  tne  sewers  are  to  be  constructed, 

specifications  and 

form  of  contract,  and  that  will  contract  to  furnish 

all  materials,  tools  and  labor  required  to  perform  ano  complete 
the  work  referred  to  in  the  Notice  to  Contractors,  and  more  par- 
ticularly described  in  the  specifications,  in  the  manner  and  on 
the  conditions  therein  set  lorth,  and  in  accordance  with  tne 
further  drawings,  instructions  and  explanations  to  be  given  by 
the  engineer  explanatory  thereof,  ur>on  the  following  terms  and 
prices,  towit; 

Jj'or  furnishing  and  laying  complete  each  lineal  loot  of  the  sev- 
eral sizes  of  pipe  designated,  including  specials  and  all  nec- 
essary materials,  excavations  and  bacic- filling. 

12  inch  standard  strength  vitrified  sewer  pipe 

1Q         II  H  it  if  »  n  

gll  »  H  It  II  H  

'  10   men   cast   iron  pipe 

g  N  H  It  H< 

Por   constructing  each  man-nole  with   flusning  device   complete, 
.  including  all   extra   excavation  and  materials  
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For  constructing  eacn  plain  manhole  complete,  including 

all  extra  excavation  and  materials  

For  constructing  each  manhole  v/ith  arop  complete,  includ- 
ing all  extra  excavation  and  materials 

For  constructing  each  iamphole  complete,  including  all  ma- 
terials   

For  constructing  each  flushhole  complete, including  all  ma- 
terials   , 

For  furnishing  and  nutting  in  place,  including  all  extra 
excavation  and  labor,  each  one  th.  us&nd  ieet,  Doard  measure, 
of  lumber  or  timber  leit  in  the  trenches,  by  order  of  the 
engineer 

For  furnishing  all  materials  including  extra  excavations 
and  labor,  and  nutting  in  place  each  cubic  yard  of  extra 
concrete,  actual  solid  measure 

For  constructing  the  septic  tank  complete,  including  all 
extra  excavation,  materials  and  labor 

For  furnishing  all  materials,  including  all  extra  exca- 
vation, labor,  etc.,  and  building  bulic-heads,  and  re- 
taining walis  complete,  per  cubic  yard,  actual  soiid 
measure . 

All  extra  work  and  materials  are  to  be  valued  according  to 
the  engineer's  estimate,  plus  15#>  of  such  cost. 

And  ....  hereby  agree  to  enter  into  a  contract  within  ten 
days  from  the  date  of  your  accentance  of  this  proposal,  to 

finish  and  complete  said  work  (by  the  day  of  

) ,  according  to  the  form  hereto  attached, 

and  the  plans  and  specifications  on  file  m  the  office  of 
the  Engineer,  unaer  which  the  bid  was  maae,  ana  will  fur- 
nish such  sureties  for  the  faithful  performance  of  such 
contract,  the  payment  for  materials  contracted  for,  and 
for  the  payment  of  laborers'  wages,  and  liens  which  may 
arise  therefrom,  as  snail  oe  approved  oy  the  Village  Board. 
In  default  of  the  performance  of  any  of  the  conaitions  on... 

part  to  he  performed, the  sum  of  Boilars, 

which  have  this  day  deposited  with  the  Town  ulerk, 

shall,  at  the  option  of  the  said  Village  Board,  oe  absolutely 

forfeited  to  the  Town  of  ;  Dut  otherwise  said 

sum  of  Lollars  shall  be  returned  to  

lated  at  the aay  of 1^1 . . 

Signed 

( Address)  

No (State) 
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CONTRACT  . 

EOR  THE  CDHSTBEJCTIOI  OF  SANITARY  SEWERS  &  SEPTIC  .TANK 

AT  CRETE,  ILLINOIS. 

This  agreement,  made  and  concluded  this day  of 

191 by  and  between  the  Villiage  Board  of  Crete, 

Illinois,  of  the  first  part,  and  

of  the  second  part,  heremalter  called  the  contractor,  witnessed: 
'£he   said  party  ol  the  first  part  has  let  and  awarded  to  the  party 
of  the  second  part,  and  in  consideration  of  tne  covenants  and 
agreements  nerein  contained,  on  tne  part  of  the  -oerty  oi  the  se- 

c  ond  nart  to  be  kept  and  performed  by  

herelv  aoes  let  and  award  to  the  said  party  of  the  second  part, 
the  contract  for  furnishing  all  materials  and  labor  required 
for  the  construction  of  that  portion  herein  described  of  a  sys- 
tem of  sewers  and  septic  tanic  in  Crete,  Illinois,  according  to 
the  plans  and  specifications  on  file  in  the  oilice  of 

And  the  said  party 

of  the  second  part  in  consideration  of  the  letting  and  awarding 

to of  this  work  and  contract ,  and  in 

consideration  of  the  payment  hereinafter  mentioned  to  be  made 

to ^y   the  party  or 

the  first  part,  and  under  penalty  expressed  in  a  bond  lor 

, .with  sureties  approved  oy   the  Village 

Board,  bearing  even  date  with  these  presents  and  hereunto 

annexed,  nereby  agree  at own  proper  expense  snd 

cost  to  do  all  the  work  and  lurnish  all  the  materials  here- 
inafter set  forth  for  the  proper  construction  of  the  portion 
of  a  system  of  sewers  hereinafter  described,  and  to  lurnish 

and  complete  the  same  on  or  before  the....  .day  of 191.. 

The  work  shall  De  Degun  within  ten  days  after  notice  to  uegin 
has  been  sent  to  the  contractor  oy  the  Village  Board. 

And  the  party  of  the  second  part  further  agrees  that  should 
the  work  of  construction  not  oe  completed  t>y   the  time  aforesaid, 
the  party  of  tne  first  part  shall  nave  the  right  to  employ  men 
and  purchase  materials  rnd  complete  the  same.   Should  the  cost 
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of  such  work  and  materials  be  less  than  the  same  figured  at  con- 
tract prices,  the  difference  shall  be  paid  to  the  saia  party  of 
the  second  part  by  the  party  of  the  first  nart  .  But  should  the 
cost  be  more  than  the  contract  prices,  the  difference  of  cost 
shall  be  deducted  from  any  money  due  the  party  of  the  second 
part,  <oy   the  party  of  the  first  part;  or,  should  the  money  due 
and  retained  De  insufficient,  tbe  same  will  be  a  cnarge  upon 
the  bond  accompanying  this  agreement. 

And  it  is  further  agreed  that  the  said  Village  Board  shall 
be,  and  are  hereby  authorized  to  appoint  an  engineer  of  said 
sewer  works  and  the  necessary  number  of  inspectors  for  the  work, 
all  as  provided  for  in  the  specifications  nereto  attacned. 

To  prevent  all  disputes  end  litigation,  it  is  further  agreed 
by  and  between  tne  parties  to  this  contract  that  the  engineer  so 
appointed  oy  the  Village  Board  aforesaid,  as  provided  lor  in  aaid 
specifications,  snail  in  all  cases  determine  the  fulfillment  of 
this  contract;  estimate,  compute  and  determine  the  amounts  of  mo- 
ney due  tYe   contractor  for  executed  work  done  under  the  terms  of 
tbis  contract;  and  ne  shall  decide  ail  questions  which  may  arise 
relative  to  the  execution  of  this  contract  on  tne  part  of  the  con- 
tractor, and  the  quality  of  the  materials  to  be  usee  oy  the  con- 
tractor in  the  execution  of  this  contract.  The  estimates,  direc- 
tions, and  decisions  of  the  engineer  shall  be  final  and  conclusive. 

The  approximate  amount  of  the  work  to  be  done  is  si^own  in  a 

certa  in  map  ana  certain  profiles  filed 

The  Village  Board  reserves  tne  right  to 

increase  or  diminisn  the  amount  of  work  to  be  done  to  any  extent 
not  greater  than  one-half  the  money  value  of  the  entire  worie. 

The  party  of  the  second  part  shall  periorm  such  extra 
woric  as  tne  engineer  may  deem  aecessssry  for   the  proper  comple- 
tion of  the  work. 

Tne  engineer  shall  estimate  tne  actual  cost  of  sucn 
extra  work  with  the  addition  of  fifteen  percent,  as  profit  and 
compensation  for  the  wear  of  tools  .  But  no  single  piece  of  ex- 
tra work  of  which  the  money  value  is  more  than  fifty  collars 
snail  be  done  t>y   the  contractor  except  oy  the  direct  order  of 
the  Village  Board  and  communicated  to  nim  through  a  written 
notice  from  the  engineer.  No  work  that  can  be  classified  or 
paid  for  under  this  contract  shall  be  classed  as  extra  woric . 
It  is  understood  that  wnenever  "Specifications n   are  mentioned, 
the  specifications  adopted  by  said  Village  Board  on  file  in 

are  referred  to, 

of  which  a  copy  is  nereunto  attached,  wnich  are  also  a  part 
of  this  contract. 
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It  is  further  agreed  that  the  contractor  shall  Keep  the  sur- 
face of  the  streets  wherein  sewers  are  constructed,  in  repair  for 
a  period  of  six  months  from  the  date  of  completion  and  acceptance 
of  this  work.  It. is  further  agreed  that  the  contractor  shall, 
upon  the  completion  of  the  work  and  when  the  final  estimate  there- 
for shall  have  been  made  by  the  city  civil  engineer,,  as  provided 
by  law,  execute  a  bond  in  the  sum  of  ten  percent  of  the  total  cost, 
at  contract  prices,  of  the  wotk  done  under  this  contract.  The  said 
"bond  shall  i~e  executed  with  ample  surety,  subject  to  the  approval 
of  the  Village  Board,  and  conditioned  that  the  said  contractor  will 
Keep  in  repair,  to  the  satisfaction  and  approval  of  the  said  Village 
Board,  the  surface  of  the  streets  wherein  he  has  constructed  a  sewer 
or  sewers,  for  a  period  of  six  months  from  the  date  of  said  oond, 
and  the  said  "bond  shall  be^r  even  date  with  the  date  of  the  engi- 
neer's certificate  of  the  completion  of  the  worK. 

If  at  any  time  after  the  completion  of  the  work  and  its 
acceptance  by  the  Village  Board  and  before  the  expiration  of  the 
six  months  period  as  provided  above,  the  surface  of  the  streets 
should  require  repairs,  the  Village  Board  snail  notify  the  con- 
tractor, either  in  person  or  by  mail,  to  make  such  repairs. 
Should  the  contractor  fail  to  oegin  the  work  of  maicing  the  re- 
pairs required  within  ten  days  after  the  date  of  such  notice  the 
Village  Board  shall  cause  the  said  repairs  to  "be  made,  ana  the 
cost  thereof  shall  "be  a  charge  against  the  bond  above  provided 
for  and,  in  order  to  the  full  and  complete  carrying  out  of  all 
the  agreements,  stipulations  and  conditions  of  this  contract, 
the  contractor  shall  leave  his  permanent  post  office  address 
with  the  town  clerk  of  Crete,  Illinois  . 

It  is  agreed  that  the  said  contractor  shall  hold  the  saia 
Village  Board  harmless  against  all  claims  for  labor  done  or  mat- 
erials furnished  on  account  of  this  contract,  and  shall  lUrnish 
satisfactory  evidence  whenever  callea  upon  to  ao  so,  that  all 
euch  claims  have  been  paid. 

The  contractor  shall  he  responsible  ior  all  damages  to  life 
or  property  due  to  work  performed  by  nim  in  the  construction  of 
the  sewers,  and  shall  indemnify  and  save  harmless  the  said  Village 
Board  from  all  suits  or  actions  of  every  name  and  description 
brought  against  the  said  Village  Board  for  or  on  account  of  any 
damages  received  or  sustained  by  any  party  or  parties  cy  or  from 
the  said  party  of  the  second  part,  his  servants  or  agents  in  the 
construction  of  said  sewers,  op  by  or  in  consequence  of  any  neg- 
ligence in  guarding  the  same,  or  any  improper  materials  used  in 
its  construction,  or  cy  or  on  account  of  any  act  or  omission  of  the 
said  party  of  the  second  part  or  his  agents,  and  lor  the  faithful 
performance  of  this  contract  cy  the  party  of  the  second  part.  The 
said  party  of  the  second  part  hereby  further  agrees  that  so  much 
of  the  money  due  to  him  under  and  by  virtue  of  this  agreement  as 
shall  be  considered  necessary  by  the  said  Village  Board  may  be 
retained  by  them  until  all  such  suits  or  claims  for  damages,  as 
aforesaid,  shall  have  been  settled  and  evidence  to  that  effect 
furnished  to  the  satisfaction  of  the  said  Village  Board. 
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If  the  engineer  should  at  any  time  be  of  the  opinion  tnat  the 
work  is  unnecessarily  or  unreasonably  aelayea,  or  that  the  contract 
or  is  not  on  his  part  fulfilling  this  contract,  or  th^t  the  lorce 
employed  is  not  sufficient  to  complete  the  work  vathin  the  time 
herein  provided,  and  should  so  certify  to  the  saia  party  of  the 
first  part  in  writing,  and  said  lirst  party  shall  thereupon  require 
said  second  party  to  proceed  without  aelay  with  such  xorce  as  they 
shall  direct,  and  in  case  of  his  refusal  or  neglect  to  comply  with 
such  requirement,  the  said  lirst  party  may  take  possession  of  and 
complete  the  v.ork  at  the  expense  of  said  contractor  as  herein  pro- 
vided in  case  of  failure  to  complete  the  work,  .but  should  the  work 
"be  delayed  or  interrupted  by  order  of  the  Village  Board  after  the 
service  of  such  notice,  the  contractor  shall  he  entitled  to  an  ex- 
tension of  time  equal  to  the  time  of  such  interruption  or  delay, 
which  shall  be  determined  by  the  engineer.   The  time  of  beginning, 
rate  of  progress  and  time  of  completion  being  essential  conditions 
of  this  contract;   and  if  the  contractor  shall  fail  to  complete  the 
work  by  the  time  aoove  speciiied,  the  sura  of  ten  aoiiars  per  day 
thereafter  until  such  completion,  as  liquidated  damages  for  such 
failure,  shall  he  deducted  from  the  monies  payable  under  this  con- 
tract. This  sum  shall  he  in  addition  to  any  penalties  otherwise 
specified,  and  shall  oe  paid  cy  said  party  of  the  second  part  to 
the  party  of  the  first  part,  in  the  event  of  a  failure  to  complete 
said  work  as  herein  agreed,  and  in  no  event  as  a  penalty,  oat  to 
the  full  amount  thereof  and  in  addition  to  any  other  damages  sus- 
tained or  agreed  upon. 

No  variation  from  the  regular  prices  made  in  this  proposal 
will  he  allowed.  The  Village  Board  will  not  consider  tnemselves 
bouna  to  notify  or  inform  contractor  where  material  that  is  nard 
or  expensive  to  excavate  occurs  or  will  be  liable  to  be  encount- 
ered . 

No  charge  shall  be  made  by  the  contractor  lor  hindrance  or 
delays  from  any  cause  during  the  progress  of  any  portion  of  the 
work  embraced  in  this  contract. 

The  said  party  of  the  second  part. hereby  agrees  that  he  will 
give  his  personal  attention  to  the  fulfillment  of  this  contract 
and  that  he  will  not  sublet  the  aforesaid  work  but  will  Keep  the 
same  under  his  control,  and  that  he  will  not  assign  by  power  of 
attorney  or  otherwise  any  nortion  of  said  work,  unless  by  ana  with 
the  previous  consent  of  the  Village  Board,  to  be  signified  by  en- 
dorsement on  this  agreement. 

And  the  said  party  of  the  second  part  hereby  agrees  to  receive 
the  prices  named  in  the  above  proposal  as  full  compensation  for  fur- 
nishing all  materials,  and  for  the  use  of  all  tools,  forms  and  other 
implements,  and  for  all  labor  in  moving  materials  and  executing  all 
the  work  contemplated  in  this  contract,  for  all  bailing  and  draining 
and  for  all  loss  and  damage  arising  out  of  the  nature  of  the  work 
aforesaid,  or  from  the  action  of  the  elements  or  irom  any  uniorseen 
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o&stacles    or   from  difiicuities   which  may  be   encountered  in  the 
prosecution  of   the  same;    and  also    lor   all   expenses    incurred    oy 
or  in  consequence   of  the   suspension   or   discontinuance   of  said 
work--in   case   the  Village  Board  shall   so   direct  and   for  'well 
and   faithfully   completing  the  work  and   the  whole   thereof  in 
the  manner  and  according  to   the  plans   and  specifications   and 
the   requirements    of  the    engineer   under   them. 

Payments    for   the  work  snail    be  made  monthly  upon  the   esti- 
mate  of   the  Engineer per   cent,   of  the  amounts    due  will 

be   retained  as   a   guarantee  against   poor  workmanship  and  materials  . 
One-naif  of  this   reserve  will  he  paid  as   soon  as    the  woric  is    com- 
pleted and  accepted,    and   the   other   half  at   the   expiration  of   one 
year  after   the  acceptance   of  the  work. 

Now,    Therefore,    in   consideration   of  the  payments   and  cove- 
nants  hereinai'ore  mentioned   to  he  made  and  performed   by   said 

party  of  the   first  part,    the  said    

herby  covenants  and   agrees    to   do   the  work  above  mentioned   in 
a   substantial  ard  vrorxranlike  manner,    in    conformity  with    the 
plans,    profiles,    and  specifications    of  such  work  on   file  in 
the  office   of  the  Engineer,    in  strict   ouedience  to  the  direc- 
tions which  may  from  time   to   time   be   given   oy   the  said  Engine- 
er  or  his    duly  authorized  assistants,    and   in  accordance  with 
the   following  specifications: 

SPECIFICATIONS   FOR   SEWERS  . 
In   the  Town   of    

SETCER  PIPES  . 

Thesejvers   shall  be   constructed  of   iirst   quality  vitrified, 
salt-glazed  sewer  pipe,    sound  and  well   burned  throughout   their 
thickness,    impervious   to   moisture,    of  smooth  and  well   glazed 
exterior  and  interior  surfaces,    free   from  cracks,    flaws,    blisters,, 
fire-checks,    and  all  other  imperfections,    circular  in   the    core, 
of  true    form  in  their   lengths,    whether  straight   or  curved,    in- 
ternally  of  the   exact  specified   diameter,    and  of  uniform  stan- 
dard  thickness. 

All  pipe  shall   be  socket  pipe,   with  true  and  circular  sock- 
ets,   concentric  with  the  bore  of  the  pipe,    and  shall    be   furnish- 
ed in  pieces    two   feet   long,      for  all   junction  pieces,    a  well 
fitted  vitriiiea  stopper  shall  toe   furnished,    without   charge. 

A  Y   branch  connection,    of   tour  inches    in   diameter,    snail 

be  provided  opposite   every  lot   of    feet   in  width  in   front 

of  which   it  passes  . 

IRON  PIPE. 

Iron  pipe  shall  be   used  where  the  sewer  runs  under   or   through 

waterways -either  natural   or  artificial-op   under  a  railroad      or 

wherever   it   is    deemed  necessary   t^y   the  Engineer.  The   joinia   shall 
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tie  of  lead,    properly  cauued  .     The  lengths    of  pipe,    their   dia- 
meter and   thickness    to   he  as    directed   by   the  engineer.      The 
weight   of  each   pipe  shall  be  plainly  marked  on   it   before   leav- 
ing the  factory. 

The  iron  pipe  shall  be  paid  for    ay  trie  ton,    laid   in  place 
with   joints    complete  . 

LOCATION. 

The  sewrrs  shall  be  located  on  the  lines  shown  on  the 
plans  of  the  work,  and  will  be  staked  out  by  the  Engineer. 
This  line,  whenever  practicable,  will  be  on  the  centre  line  of 
the  street.   The  committee,  however,  reserve  the  right  to  move 
the  line  of  sewers  to  trie  right  or  left  whenever  obstructions 
are  met  which  render  a  change  of  line  desirable 

The  contractor  will  be  required  to  preserve  all  stakes  and 
bench  marks  until  permission  is  given  ay  the  Engineer  to  remove 
them. 

The  line  for  trenches  will  be  indicated  by  stakes  set  at 
one  side  of  the  trench.  A  width  of  at  least  two  feet  on  the 
side  of  the  trench  where  the  stakes  are,  shall,  as  the  work 
progresses  kept  free  from  obstruction. 

EXCAVATION. 

All  excavation  ahall  be  by  open  cut  from  the  surface  .  No 
tunneling  will  be  allowed,  except  written  permission  be  previous- 
ly obtained  from  the  engineer. 

The  contractor  will  be  required  to  Keep  the  sides  of  the 
excavation  vertical,  ay   bracing  or  otherwise;  but  no  allowance 
will  be  made  therefor  unless  the  same  is  left  in  the  trench  by 
written  order  of  the  Engineer. 

The  excavation,  at  the  oottom,  is  to  be  made  and  shaped  as 
nearly  as  possible  to  fit  the  lower  half  of  thepipe  to  be  laid, 
with  holes  cut  at  tne  joints  for  tne  sockets  to  rest  in,  so  that 
the  pipe  shall  nave  a  uniform  bearing  on  the  ground  from  end  to 
end.  The  excavation  at  the  joints  shall  be  at  least  six  inches 
outside  of  tne  joints  to  enable  the  joints  to  be  perfectly  cement- 
ed. 

At  the  height  of  half  the  diameter  of  the  pipe  from  the  Bot- 
tom, that  is,  at  the  height  of  the  greatest  horizontal  diameter 
of  the  pipe,  ail  trenches  are  to  be  twelve   inches  wider  than 
the  greatest  diameter  of  the  pipe  to  be  laid  tnerein . 

The  trench  shall  be  dug  to  within  six  inches  of  grade  ay 
measurement  from  the  witness  stakes  on  the  surface.  The  last 
six  inches  shall  be  taken  out  after  the  grace  pegs  have   Been 
set  in  the  bottom  of  the  trench  by  the  Engineer. 
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The   excavations    tor  all  manholes ,    f lush-tanks ,    and   other 
accessories   shall   te  sufficient   to    leave  at   least   one   loot   in 
the  clear   between   tneir   outer  surfaces   and  the    embankment   or 
timber  which  may  be   used   to    protect   it. 

Tne  approximate   deotn  of  the   cutting  will  he   given    by  the 
Engineer   before  the   excavation  is    begun.      Grade  and  line    ./ill 
be   given    by   the  Engineer   every   12-1/2  or   25   feet  at    the    bottom 
of  the   trench,    on   staices    to   he  set    by  the   contractor. 

In   no   case,    without   previous   written   permission   from  the 

Engineer,    shall  more   than feet   of  trench 

be  opened  in  advance   of    the  completed  sewer. 

The  material   excavated  shall  he   laid  compactly   on   the 
sides   of  the   trench  and  Kept   trimmed   up   so  as    to    be   of  as    little 
inconvenience  as   possible   to    the    traveling  public  and  adjoining 
tenants . 

The  contractor  shall  not   obstruct    the  gutter   of  any  street, 
but   shall   use  all  proper  measures    to   provide   for   the    free  pass- 
age  of  surface  water  along  the   gutters. 

The  contractor  shall  provide    for  all  water   courses   and 
drams    interrupted    during  the  progress    of  the  work,    and  replace 
tnem  in  as    good  condition  as   he   found   them. 

The  contractor  shall  xeep  the  trenches  free  from  water 
during  the  progress  of  the  woric,  as  no  pipe  will  he  laid  in 
water   in  any  case  whatever. 

No   additional   compensation  shall  he  allowed    lor   excavat- 
ing manhoies,    or   flush- tanics    over   the  price  per  lineal   foot 
for  trench. 

PROTECTION   Oi1  WATER  AND   GAS-PIPE8,    ETC. 

The  contractor   shall   qo  whatever  may   be  necessary  to   icepp 
in    oosition  and  to   protect   from  injury  all  water  and  gas   pipes, 
lamp   posts,    service  pipes,    and  all   otner   iixtures   which  may    be 
met  with  in  carrying  on   the  work. 

In  case  any   of   the  said   gas   or  water  pipes    or   other   fix- 
tures   be   damaged,    they  shall  he   repqired  by   the  parties   naving 
control   of  the  same,    and   the   expense   of  such   rep-airs   shall   he 
deducted   from  the  amounts   which  may  "become  due  tne  contractor. 

PROTECTION  AGAI1TST   ACCIDENTS. 

The  contractor   shall    erect  suitable    barriers   around  all 
excavations,    to   prevent  accidents    to  passe-gers    on    the   streets, 
and   shall  place  and  maintain   during  tne  night  sufficient   red 
lights    on   or  near   the  work. 

The  contractor  shall    nave  charge   of,    a*-d   De   responsible 
for,    the    enlire  line  of  sewers    for  whose  construction  he  has 
contracted,    until   their   completion  and  acceptance. 
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BACK- FILLING. 

The  eaiitn  filled  around  and  on  top  of  the  pipes  shall  be 
free  from  stone,  and  taraped  with  the  utmost  care,  so  as  to  ob- 
tain the  greatest  compactness  and  solidity  possible  .   In  fill- 
ing, the  earth  shall  be  icept  at  the  same  neight  on  DOtn  sides 
of  the  pipe.   The  eartn  shall  be  rammed  in  layers  oi  not  more 
than  one  loot  thick  up  to  the  surface  of  the  street,  ana  in  no 
case  shall  the  number  of  ,cen  filling  be  more  tnan  twice  the 
number  of  men  ramming. 

The  contractor,  without  a  written  permission  irom  the  Engi- 
neer in  charge,  is  required  not  to  sell,  remove,  or  permit  to 
be  removed  from  the  line  of  the  woric,  before  the  trench  shall 
nave  been  refilled,  any  sand,  gravel,  or  earth  excavated  there- 
from which  may  be  suitable  and  required  for  refilling. 

The  trench  must  in  all  cases  oe  filled  to  the  proper  grade 
with  suitable  material,  free  from  stones  over  four  incnes  in 
diameter,   Should  there  be  a  deficiency  oi  proper  material  ror 
refilling  the  trencn,  the  contractor  will  oe  required  to  fur- 
nish the  same  at  nis  own  cost. 

REPAVI1IG  AKD  RESTORING  STREETS. 

Where  the  pavement  has  t^een  removed,  it  must  be  replaced 
by  the  contractor  and  left  in  as  gooa  condition  as  it  was  be- 
fore being  removed. 

As  the  trenches  are  filled  in  and  the  work  completed,  the 
contractor  shall  remove  all  surplus  material,  witnout  additional 
compensation,  to  localities  not  interfering  with  the  regulations 
of  the  town,  and  shall  leave  all  roads  and  places  free,  clean, 
and  in  good  order. 

All  work  of  restoring  the  surface  of  the  street  shall  oe 
done  to  the  satisfaction  of  the  Superintendent  of  Public  Streets, 

EHBANKMEKT  . 

Where  embankment  is  necessary  to  support  the  lounaations 
of  tne  sewer,  or  to  cover  or  protect  it  in  any  way,  it  shall 
be  ;iaoe  oi  the  width  and  slopes  as  shown  onthe  plan.   The  sur- 
face of  the  ground  receiving  the  emoanicment  shall  be  careiuliy 
cleared  of  all  mucic  or  unsuitable  material,  of  whatever  nature. 

Tne  emoankment  shall  tnen  be  formed  of  good  loam  or  gravei, 
free  from  all  stones  over  four  inches  in  diameter,  and  of  tnose 
below  that  size  in  a  proportion  not  exceeding  one  part  of  stone 
to  three  parts  of  earth  in  any  place. 

If  built  to  support  the  lounaation  of  tne  sewer,  the  mat- 
erial is  to  be  deposited  in  layers  of  not  more  than  six  inches 
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in  thickness,    each   layer   to   be  separately   compacted  "by  heavy 
iron   rollers,    or,   where   these  cannot   oe   used,    oy  heavy  pavers' 
rammers.     No    breads,    steps,    or  irregularities   in  the   distribu- 
tion of  raterial   or   formation  of  the   layers  will  he  allowed, 
and  the  whole   embankment   is   to  he  carried  up   evenly  so  as    to 
make  a   compact  and  solid   foundation* 

PROTECTION  OP  PROPERTY. 

The  contractor  shall,  at  his  own  expense,  shore  up,  * 
protect,  and  rake  good,  as  may  be  necessary,  all  buildings, 
walls,  fences  or  other  property  injured,  or  liable  to  oe 
injured  during  the  progress  of  the  work;  and  the  contractor 
will  he  nelo  responsible  lor  all  damage  which  may  happen  to 
neighboring  property  from  neglect  of  this  precaution,  or  irom 
any  other  cause  connected  with  the  prosecution  ol  the  work. 

PIPES- HOW  LAID. 

All  pipes  over  eight  inches  in  diameter  shall  be  laid 
with  a  straight  edge.  One  end  or  the  straight  edge  shall  he 
placed  on  the  nearest  grace  peg  and  the  other  on  the  flow  line 
of  the  pipe  already  laid,  and  the  pipe  shall  be  so  adjusted  as 
to  be  in  contact  with  the  straight  eage  throughout  its  length. 

An  pipes  less  than  eight  inches  in  aiameter  shall  be  laid 
in  the  following  manner:  A   mason's  line  shall  be  tightly  stretch- 
ed parallel  to  the  grade  and  slightly  above  tne  sockets  of  the 
pipes  .  'Jhis  line  will  be  supported  over  the  centre  at  points  not 
more  than  twenty-live  feet  apart.  The  exact  grade  for  each  pipe 
shall  be  obtained  oy  measuring  down  from  this  line  to  the  invert 
of  the  sewer. 

Especial  care  must  be  taken  to  lay  the  pipe  to  the  exact 
grade  and  line. 

All  pipes,  previous  to  being  lowered  into  the  trench,  shall 
be  fitted  together  and  matched,  so  that  when  jointed  in  the 
trench  they  may  form  a  true  and  smooth  line  of  pipes  .  No  pipes 
shall  be  trimmed  in  any  case.  Pipes  which  do  not  fit  truly  shall 
be  rejected. 

JOINTS . 

A  gasket  of  oakum  or  other  material  approved  oy  the  Engineer 
shall  be  pressed  into  the  joint  arouno.  the  entire  circumference 
of  the  pipe  to  prevent  tne  entrance  of  cement  to  the  inside  of 
the  pipe.   No  joint  shall  be  cemented  antil  the  gasicet  of  tne 
next  joint  in  aavance  has  oeen  completed. 

The  cement  shall  be  pressed  into  the  space  Detween  the  sock- 
et and  spigot  so  as  to  entirely  iiii  the  space,  and  the  bevel 
joint  at  the  end  of  the  socket  shall  be  smoothly  end  evenly  made. 
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Special   c^.re  i^ust    ce  taken  to   rraKe  perfect    joints  at     the 
bottom  of   t^e  pine. 

The   excavation  made   lor    the  socicet   of   the  pipe  shall    oe 
filled  with  sand   togupport   the   cement    firmly  in   position.     When 
water  accumulates    in  tnis    excavation   it   must  all   oe  removed  "be- 
fore  the   joint   is    irade  . 

When   the   joint   is    completed,    great   care  must    De  ta  icen  not 
to    di^turD   the  pipes  . 

CEME1-IT . 

The  cement    for   filling  the   joints   shall   be  pure,    fresh-grouna 

cement ,    of  best   quality,   with  only   enough 

water  added   to   give  it   the  proper   consistency,    and  shall  be  mixed 
only  as    needed   lor   use. 

BRANCHES ,     "T's?  Etc  . 

The    HY"    braches,    "T's,"    lamp-holes,    nand-hoies,    and  manholes 
shall  be  placed  at   points    inaicated   by   the  Engineer.      They  shall 
not  be  covered   until  he  has   noted  ana   recoraed  their   exact   posi- 
tion .     The   MY"    branches    shall  be   elevatea   to   correspond   to   the 
lateral  sewers   and  house  drains    entering  them.     They  shall  be 
closea  with  an   earthenware  cap,   ano   the  space  above   the  cap  shall 
be   filled  with  sand,    covered  with  a   thin   coating  of  cement. 

SPECIAL   PIECES. 

Special  pieces,    such  as   Y   Dranches,    curves,    T's,    etc.,    shall 
be  made  according  to  drawings    furnished   t>y   the  Engineer. 

SEWERS  TO   BE  KEPT   CLEAN  AND  EREE   EROM  WATER. 

All  the  pipes   must   be  kept   thoroughly  clean,    and  no  water 
will  be  allowed   to   flow    through   them  in  any  case  whatever,    dur- 
ing the   construction   of  the  sewers. 

When  the   trench  is   lelt   for   the  night,    or   the  pipe-laying 
is   stopped    Dy  rain   storms    or  any  other   cause,    the   ends    of   the 
sewer  must    oe  closed  water-tight  with  a  plug  end  cement,    or  with 
bricks   and  cement,   as   the  Engineer  may   direct. 

when  running  quicicsand   or  other  treacherous    grouna  is    en- 
countered,   the  woric  snail  be   carried  on   day  and  night,    should 
the  Engineer  so   require. 

ARTIEICIAL   EOUNLATION. 

Whenever  ordered   oy  the  Engineer,    in  writing,    the  contractor 
shall    excavate   to  such   depth   below   grace  as    the  engineer  may   airect, 
and  the   excavation   shall  be    Drought   to   grsde  with  such  material  as 
shall    ce   ordered    cy  the  Engineer;    the   extra  work   to  be  paid   lor 
upon  the  estimate  of  the  Engineer. 
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If   the  contractor    excavate    below   grade  without    orders,    fie 
will  be   required,    at  his    own    expense,    to    fill   the   excess    of   ex- 
cavation with  sucfi  material  as   the  Engineer  may  direct. 

Concrete   founaation  shall  be  placed  under   the    ilush-tanKS 
and  manholes . 

ROCK  CUT. 

In  rock  cut,  the  rock  shall  be  tajcen  out  oi  the  trench  to 
a  depth  of  six  inches  celow  the  oeii  of  the  pipe  wnen  laid. 
The  refilling  from  the  bottom  of  tne  trench  to  one  foot  above 
the  bell  of  pipe  shall  be  of  earth,  free  from  stones,  or  such 
material  as  shall  be  approved  by  tne  Engineer. 

When  oiasting  is  resorted  to  for  making  the  excavation, 
the  trench  shall  be  covered  carefully  on  the  top  and  sioes  with 
heavy  timbers  and  plank,  to  prevent  fragments  of  rock  irom  Deing 
thrown  out . 

All  aamages  or  injury  to  persons  or  property  resulting  from 
Dlasting  operations,  or  irom  neglect  in  properly  guarding  tne 
trenches,  must  be  paid  Ciy   the  contracxor;  and  no  compensation 
to  said  contractor  for  losses  thus  incurred  will,  under  any 
circumstances,  be  allowed. 

Vihen  the  excavation  for  any  sewer  is  na.ce  through  roc&, 
enough  earth  must  oe  drawn,  in  refilling  the  trench,  to  replace 
the  volume  of  stone  removed,  as  the  latter  will  not  be  permitted 
to  be  thrown  back.  The  compensation  for  this  le oor  must  De  in- 
cluded in  the  regular  price  Did  ior  tne  sewer. 

LA1£P- HOLES  . 

Lamp-holes   snail    be   constructed    Dy  placing  a  six-men    "TM 
branch  vertically  in  the  sewer,   and  bringing  it  up   to   within 
one   foot   of   the  street   surface   by  adding  pipes    of  the  same   dia- 
meter .     The  top   of   the   lamp-hole  shall  be  protected    by  a   cover, 
as   shown  is   the  detail   drawings. 

kANHOLES . 

The  manholes    shall  be  constructed  of  hard  bricic,    laid  m 
cement  mortar,    and  plastered   outside  and  inside  with  cement 
mortar.     The  thickness    of  the  wall  shall  be   eight   inches.     The 
form  shall  be  a   truncated  cone    (see   drawings)  .     The  bottom 
shall  be   formed  of  concrete,   and   the  top   of  the  concrete   snail 
be  on  a   level  with   the    oottom  of  the  sewer  pipe,    and  tne   top 
of  the   cover  on  a    level  with   tne  street  surface.     Particular 
care  must    be  taken   in   forming  the    bottoms    of     manholes    to  make 
the   curves,    of   tributary  sewers,    as    easy  as   possible.     The   top 
shall  be   covered  with  a    perforated   cast-iron   cover,    with   dust- 
pan  underneath  .(See   drawings.) 

Iron  steps  of  dimensions  shown  in  the  drawing  are  to  be 
built  into  the  bricic  work  15  inches  apart  vertically,  unless 
otherwise  indicated  in   the  drawing.     They  shall  be   galvanized, 
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or  coated  with  red  lead  paint   or   cofl    tar  varnished. 

i'LUSH-kANKOLES . 

Flush- manholes   shall  be   constructed  as   specified   in  the 
paragraph   on   "MANHOLES ,. M  with    the  addition   of   flushing  device 
as   shown   in  the   drawing. 

FLUSH- HOLES. 

Flush-holes   shall   be  constructed   by  carrying  up  pipe   from 
a    NYM   in   the  sewer  as   shown   upon  the  plans.      Should  be   depth   of 
the  sewer  or  the  nature   of  the   ground   demand  it,    the   engineer 
may  order   tne  pipe  supported   in  brick-work  to   prevent   the   crush   - 
ing   of   the  sewer.     An  iron   ring  and  cover  weighing  not   less    than 
250   pounds   shall    be  placed   on  a    crick   foundation  as    shown  upon 
the  plans  .     All  pipe   entering  into   the   construction   of  flusia- 
hoies   shall  be   eight   inches    in   diameter. 

BRICK  MASONRY. 

None   out   the   best   quality   of  whole,    sound,    perfect   bricic, 
burned  hard   entirely  through,    shall  be  used.     They  are   to  be 
culled  when  delivered  upon   the   ground,    and  all    bats   and  imper- 
fect   bricks  are  to    ce  immediately   removed   from  the  work. 

All    bricks   are   to  be   thoroughly  wet   immeaiately    before 
laying.     Every   crick  is    required  to  be  laid  in  a   full  and   close 
joint   of  cement  mortar,    on  its    decs,    ends   and  sides,   at   one   oper- 
ation.    In  no   case  is  mortar   to  v  e  slushed  in  aiterv.arde  . 

CEMENT  2WRTAR. 

The  mortar   for   brick  work  shall  be  maoe    oy  carefully 
measuring  and   thoroughly  incorporating  one   (l)    part   of  Port- 
land cen.ent  with   twofe)    parts    of  clean,    sharp  sand  in   dry 
state,    mixing  with  clean  water   to    tne  proper  consistency, 
and  shall    oe  used  while    fresh,    and  tne   use  of  mortar  which 
has   set  and  then  been  retempered  will  not   be  allowed  .     The 
mortar  used  in  laying  pipe  sewers   shall   consist  of   one    (l) 
part  of  Portland   cement  and  one   (l)    part   of  clean  sand  mixed 
and  used  as  above   specified,   all   to   oe   furnished    cy  tne   contract- 
or without   extra   charge. 

The  mortar   for  brick  work  at   the  outfalls    of  sewers    lor  a 
distance   equal   to  ten  times    the  internal    diameter  of  the  sewer 
shall  be  made   of  one  part   of  Portland  cement  and   one  part   of 
clean,    sharp  sand. 

Portland  cement  shall  be   ground  so   that  ninety-two    (92) 
per  cent  will  pass    through  a   standard  sieve  of  one  nundrediiOO) 
meshes    to    the   lineal  inch,   and  when  mixed,    one   (l)    part   cement 
and  three   (5)    part  sand,    shall  show  a   tensile   strength  of  two 
hundred   (200)    pounds   per  square  inch  in  seven  days-one  day  in 
air  and  six  aays   in  water-and  an   increase  of  not   less    than 
twenty   (20)    per   cent  in  strength  at   the   end  of  twenty-eight 
days,   arid  an  additional   increase   of   fifteen   (15)    per  cent  at 
the   end   of  three  months . 
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As  ample  time  is  required  for  making  tests,  the  contractor 
shall  submit  samples  of  the  cement  he  desires  to  use,  and  one 
or  more  brands  may  be  approved  oy  tne  Engineer,  any  oi  wnich  the 
contractor  may  use. 

.ana  shall  be  sharp,  clean,  and  not  of  excessive  coarseness  . 
It  shall  particularly  be  free  of  particles  oi  slate  and  loam. 

CONCRETE  . 

All   concrete  shall   contain   torpedo  sand  amounting  to   one- 
nail   (l/2)    of  the  volume  of   tne    oroicen  stone   or   gravel;    and 
seven   (7)    cuoic    leet   of  concrete  ^n  place  snail   contain  ninety- 
four    (94;    pounds    of  Portland  cement. 

The  stonc  shall  be   of    good  quality,    graduated   in  size, 
angular   in  shape  and  free    from  dirt   or  clay.     All   stone  shall 
he  crushed  and  screened  so  as    to   r-ass    through  a   screen  having 
openings    one  and  one-naif   ( 1-1/2)    inches    m   diameter  and   to 
pass    over  a   screen  having  openings    one-naif   (1/2)    inch  in  dia- 
meter . 

MATERIALS. 

All  materials  shall  oe  furnished  oy  the  contractor  and 
shall  "be  subject  to  inspection  and  acceptance  by  the  Engineer. 

LENGTH  OS1  SEWER . 

The  length  of  the  sewer  will  be  measured  on  the  centre 
line  of  the  pipe . 

INSPECTION. 

All  the  work  contemplated  by  these  specifications  shall  be 
done  to  tne  satisfaction  of  the  engineer,  and  all  materials  and 
workmanship  of  whatever  description  furnished  and  performed  by 
the  contractor  or  contractors  shall  be  subject  to  the  inspection 
and  rejection  of  said  Engineer.  Whenever  uniaitmul  or  imperfect 
work  is  discovered,  it  shall  be  corrected  and  repaired  immediate- 
ly upon  the  requirement  of  the  Engineer,  notwithstanding  that  it 
may  nave  ceen  passed  over  or  overlooked  cytfce  inspector.  The 
inspection  of  the  work  is  not  intended  to  relieve  tne  contractor 
irom  any  of  his  ODiigations  to  perform  sound  and  reliaDie  work 
as  herein  described. 

CHANGES  OE  GRADE. 

If,  during  the  construction  of  the  work,  it  is  found  nec- 
essary to  change  the  grade  of  any  sewer,  the  difference  in  cost 
occasioned  by  such  change  shall  be  acoed  to  or  deducted  from 
the  contract  price  of  the  work,  as  the  case  may  be,  and  this 
difference  shall  be  ascertained  by  the  Engineer  in  the  same 
manner  as  provided  for  e- tra  work;  but  no  change  in  grade  which 
amounts  to  less  than  one  loot  in  depth  shall  be  considered  to 
be  covered  by  this  specification. 
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DEJ1SITI0JTS. 

Vherever   in   these  specifications    the  word  engineer  is   usea, 
it  shall  "be  taken  and  held  to  mean  the  civil   engineer   employed 
and  appointed  by   the  Village  Board,    to   taxe  and  nave   charge   of 
the  construction  of  the  work  nerein  specifiea. 

Whenever      in   these   specifications    the  word  contractor  is 
used,    it   shall   oe   taken  and  held  to  mean   the  party,    parties, 
firm,    corporation,    or  company  to  whom  has   Been  awarded  the   con- 
tract  for   this  work  or  any  part   tnereof . 

V/herever  in   these  specifications    the  word  inspector   is 
used  it   shall  be  taken  and  held   to  mean   the  person   or  persons 
employed  and  authorized    by  the  Village  Board  to   immediately 
supervise   the  work  nerein  specified. 

Wherever   in  these   specifications    the  words  Village  Board 
are   used   they   snail  he   taken  and  neld   to  mean   the   tnen   duly 
elected  and  qualified  Village  Board  of  the  village   of  Crete, 
Illinois . 

BULKHEABS  ANE  RETAINING  WALLS. 

An    bulkneads  and  retaining  walls   shall  be   built   of  good 
lime   or  sand  stone  laid   in   cement  mortar.     Hi   stone  whicn  is 
less    than   four   inches   thick  shall  be   used,     ^he  stones    shall 
be   laid  headers   and  stretcners   in   regular   courses    on   full 
mortar   beds,   with   joints   properly   broken  and  the   different 
courses    tied   together  and  securely   bonded   in  all   directions . 
After  the  work  is    laid    the   joints   shall  be  cleaned,    scraped 
and  wetted  and   then  pointed  with  mortar,    composed   of   equal 
parts    of  Portland   cement  and  sand.      This    pointing  shall   be 
of  bead   form  and  must    be  neatly  and  carefully   done.     Stone 
for  coping  must  he  six  inches    thick  and  must   extend   or  pro- 
ject  over   the   ends,    face  and    back   of  wall  at   least    four   in- 
ches .      The    engineer  may   require   this    coping  to   be   put    to- 
gether with   dowel  pins   made   of  5/4-inch   round  iron  and 
clamps    or    binding  irons   mace   of  5/8-inch   by  l-i/2-inch   iron 
bat.     In  all   cases    these    bulkheads    must  be   built   up   to   and 
around   the   brick  sewer   or  sewer  pipe  as   the   engineer  shall 
direct. 

GENERAL   STIPULATIONS. 

The   contractor  shall  start   the  work  at  and   from  such 
points    on   the   line   of  the  sewer  as    the  Engineer  nay   from 
time   to    time   direct. 

!o   pipes    or  masonry  will  be  allowed   to    oe   laid   in- 
freezing  weather. 

The   contractor  shall  also   do  such   extra  work  in  con- 
nection with  his    contract  as   the  Engineer  may   m  writing 
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specially  direct,  and  in  a  first  class  manner,  at  a  price  to 
be  fixed  by  said  Engineer;  but  no  claim  tor  extra  work  shall 
be  alio-wea  unless  the  seme  was  cone  in  pursuance  of  a  written 
order,  as  aforesaid,  to  do  tne  worx  as  such  and  at  a  price 
previously  fixea,  and  the  claim  presented  at  the  first  esti- 
mate alter  the  work  was  done. 

The  contractor,  upon  being  so  directed  "by  the  Engineer, 
shall  remove  or  rebuild,  or  ma  me   gooa,  at  his  own  cost,  any 
work  which  the  latter  snail  decide  to  the  deficiently  executed. 

The  contractor  will  ce  required  to  observe  all  City 
Ordinances  in  relation  to  obstructing  streets,  keeping  open 
passage  ways,  and  protecting  the  same  where  exposea,  end, 
generally,  to  obey  all  Ordinances.  Rules,  end  Regulations 
controlling  or  limiting  those  engagea  on  tne  work. 

A  watchman  shall  be  employed  on  the  work  at  night  when- 
ever in  the  opinion  of  the  Engineer  it  shall  be  necessary. 

If  any  person  employed  by  tne  contractor  on  the  work 
email  appear  to  the  Engineer  to  be  incompetent  or  disorderly, 
he  shall,  on  the  requistion  of  tne  Engineer,  be  immediately 
discharged,  and  such  person  shall  not  be  again  employed  upon 
the  work  without  the  permission  of  tne  Engineer. 

In  witness  whereof  the  said  party  of  the  second  part 
have  nereunto  set  their  nand  and  seal, and  the  said  party  of  the 
first  part  has  caused  these  presents  to  oe  eeaiec  with  its  com- 
mon seal  and  to  be  signed  by  the  


on  the  day  ana  year  above  written. 
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SPECIFICATIONS  FOR  SEPTIC  TANK. 


EXCAVATION. 

Excavation  should  be  made  to  lines  as  shown  on  the  plans 
The  walls  and  floor  of  the  excavated  pit  shall  be  thoroughly 
tamped  . 


It  is  understood  that  all  prices  tor  concrete  masonry 
shall  include  furnishing  all  materials ,  necessary  forms 
and  falsework,  tools,  labor,  excavation  and  incidental  work 
necessary  properly  to  place  the  concrete. 

PLANS. 

All  concrete  masonry  shall  he  built  to  the  dimensions  as 
shown  on  the  plans  furnished  or  approved  oy  the  Engineer,  and 
which  are  a  part  of  these  specifications. 

The  concrete  shall  be  of  the  character  indicated  on  the 
plans  or  as  provided  for  in  these  speciiications ,  and  shall  he 
built  by  the  contractor  in  accordance  therewith. 

CE1£ENT  . 

The  cement  shall  he  a  standard  brand  of  Portland  cement 
which  has  been  in  practical  use  on  public  works  ior  not  less 
than  three  (S)  years,  and  shall  have  proved  satisfactory  there- 
in. So  brand  shall  he  used  which  the  Engineer  deems  unfit  for 
the  work  or  which  does  not  conform  to  the  requirements  of  the 
specifications  of  zhe   American  Society  tor  Testing  Llaterials, 
as  adopted  August  lb,  1909,  when  tested  in  accordance  with  the 
methods  proposed  oy  the  Committee  on  Uniform  Tests  of  Cement 
of  the  American  Society  of  civil  Engineers  presented  at  the 
society  January  21,  1903,  amended  January  20,  iy(l4,  and  January 
15,  1908,  with  all  susequent  amendments  thereto. 

One  hag  of  cement  will  be  considered  as  having  a  volume 
o  f  0 .95  cubic  feet . 

The  contractor  shall  notify  the  Engineer  in  writing  what 
brand  or  brands  he  intends  to  use,  and  before  ordering  the 
cement  shall  receive  the  written  approval  of  the  Engineer  as 
to  the  brand  selected.  It  is  understood  that  such  approval 
merely  covers  the  selection  of  the  brand;  that  the  cement  it- 
self may  be  rejected  if  it  fails  to  meet  the  requirements  here- 
in specified. 
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The  contractor   shall  provide  suiiicient  means    to   protect 
the   cement   against   dampness,    and  no   cement  shall  be  used  which 
.has   become   calced. 

WATER . 

Clean  water  shall   be   used  in  mixing  concrete  and  shall    be 
free   from  oils,    acids    or  aixaiis  . 

SAJTD. 

Sand  shall  be  composed  of  clean,  coarse  quartz,  or  other 
equally  hard  and  durable  grains,  passing,  when  dry,  a  screen 
having  1/4  inch  openings . 

The  grains  shall  be  graded  in  size  from  fine  to  coarse, 

but  not  more  than  15  per  cent  Qy   volume  shall  pass  a  sieve 

having  50  meshes  to  the  inch.  It  shall  not  contain  more  than 
5  per  cent  by  dry  volume  of  clay. 

Sand  containing  organic  matter  shall  not  be  used  in  the 
work . 

STONE. 

Stone   used   for  concrete  woric  shall   consist   of  crushed   rock 
or   gravel  stones   screened   to   the  sizes    herein  specified  and  snsll 
consist    of  clean,    sound,    hard  and   durable  material. 

No   weatttered   or   disintegrated  material   shall   be   used. 

PROPORTIONS. 

The  concrete  shall  consist  of  one  (l)  part  of  cement, 
two  (2)  parts  of  sand  end  four  (4)  parts  of  broken  stone. 

MIXING  BY  HAND. 

Tight  platforms  shall  be  provided  of  suiiicient  size  to 
accommodate  men  and  materials  for  the  nrogressive  and  rapid 
mixing  of  at  least  two  batches  of  concrete  at  the  same  time, 
latches  shall  not  exceed  one  cubic  yard  each,  end  smaller 
batches  are  preferable,  cased  upon  a  multiple  of  the  number 
of  sacks  to  the  barrel. 

Spread  the  sand  evenly  upon  the  platiorm,  then  the  ce- 
ment upon  the  sand,  and  mix  thoroughly  until  of  an  even  color  . 
Ado  all  the  water  necessary  to  make  a  thin  mortar,  and  spread 
again;  ado  the  gravel  if  used,  and  finally  the  oroken  stone, 
both  of  which,  if  cry,  should  first  be  thoroughly  wet  down. 
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Turn  the  mass  with  shovels  or  hoes  until  thoroughly  incorpor- 
ated, and  until  all  the  gravel  and  stone  is  covered  with  mor- 
tar,  which  will  probably  require  the  mass  to  be  turned  four 
times  . 

Another  method,  which  nay  be  permittee  at  the  option  of 
the  engineer  in  charge,  is  to  spread  the  sand,  then  the  cement, 
and  mix  dry;  then  the  gravel  or  broken  stone,  acta  water,  and 
mix  thoroughly  as  above  . 

PLACING. 

All  concrete  shall  be  carefully  depositee  in  place  in  such 
a  manner  that  the  stone  and  mortar  are  not  separated. 

As  fast  as  concrete  is  deposited,  it  shall  be  thoroughly 
settled  by  spading  or  other  means  to  bring  the  mortar  in  tho- 
rough contact  with  the  forms  and  reinforcing  steel. 

If  possible,  the  entire  iloor  eiao  of  whole  tank  mail  be 
poured  continuously . 

If  at  any  time  the  work  is  interrupted  so  tnat  the  concrete 
already  depositee  has  attained  final  set,  tne  surface  of  such 
concrete  shall  be  chipped  off  lor  a  sufficient  depth  to  expose 
the  coarse  aggregate,  tne  loose  material  swept  or  washed  away, 
the  surface  thoroughly  wetted,  and  flusned  v/ith  a  thin  1  to  2 
mortar  beiore  concreting  is  resumed  . 

Concrete  cover  on  septic   tank   shall  be  Kept  protected 
from  the  direct  rays  of  tne  sun  uj   means  oi  canvas,  straw  or 
other  means  approved  by  tne  Engineer,  and  shall  be  Kept  con- 
tinually wet  for  a  period  of  one  week  after  placing  the  same. 

Concrete  to  be  left  above  tne  surface  of  the  ground  or 
water  shell  not  oe  constructed  durirg  freezing  weather  except 
on  the  express  written  consent  of  the  engineer,  and  it  snail 
be  protected  in  the  manner  ordered  by  the  Engineer.  In  this 
case,  water  and  broken  stone  shall  be  heated;  and  in  severe 
cold,  salt  shall  be  adced  in  theoroportion  of  a  ..out  two  (2) 
pounds  per  cubic  yard,  but  no  salt  shall  oe   used  tor  rein- 
forced concrete.   It  is  understood,  however,  that  any  concrete 
laid  during  freezing  weather  shall  be  entirely  at  the  risK  of 
the  contractor,  and  concrete  showing  injury  oy   frost  shall  be 
removed  and  replaced  at  the  expense  of  the  contractor. 

FORMS . 

The  contractor  shall  provide  all  necessary  material  and 
means  for  building  the  forms  for  all  concrete  masonry  . 
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All  forms  shall  "be  so  constructed  as  to  "be  held  rigidly  to 
place,  line  and  elevation.  If  at  any  point  of  the  woric,  after 
the  concrete  has  been  placea,  the  iorms  show  signs  of  bulging 
or  sagging,  that  portion  of  the  concrete  shall  he  immediately 
removed  on  notice  by  the  inspector,  and  the  iorms  shall  be  pro- 
perly supnortec. 

The  amount  of  concrete  to  be  removed  shall  be  oetermined 
"by  the  inspector,  and  no  e.-tra  allowance  shall  be  made  to  the 
contractor  for  such  work. 

All  forms  are  to  remain  in  place  until  in  the  opinion  of 
the  Engineer  it  is  safe  to  remove  thenar. 

Moulding  having  3/4  inch  or  1  inch  sides  shall  he  used  on 
all  exposed  corners  .  The  surface  of  such  moulding  in  contact 
with  the  concrete  may  be  rounaea  to  a  uniform  radius  or  may  be 
flat.   In  the  latter  case  the  resulting  angles  between  adjacent 
surfaces  in  the  finished  concrete  shall  be  equal. 

Forms  shall  he  given  a  bevel  of  1  inch  to  1  foot  wherever 
nrojections  of  the  concrete,  such  as  copings,  would  otherwise 
cause  binamg  upon  the  removal  of  the  forms.   The  pitch  shall 
he  so  arrangea  as  to  increase  the  thickness  of  the  projections 
at  the  base,  and  the  narrowest  parts  of  such  projections  shall 
have  dimensions  not  less  than  as  shown  on  the  oians  . 


FINISH. 

The  forms  covering  what  will  he  the  exposea  face  of  the 
concrete  masonry  shall  he  removed  as  soon  as  the  Engineer 
decided  that  it  is  safe  to  uo  so,  and  ail  crevices  neatly 
filled  with  a  stifi  1  to  2  cement  mortar  thoroughly  rammed 
into  -place  . 

All  exposed  faces  shall  be  covered  with  a  1/2  inch  layer 
of  neat  cement  and  shall  he  treated  t>y   tamping  ana  trowelling 
in  such  a  manner  as  to  flush  the  cement  to  the  surface,  and  to 
provide  a  smooth  and  even  surface,  free  from  pits  and  porous 
places . 

REINFORCING  STEEL. 

Unless  otherwise  shown  on  drawings,  all  steel  for  rein- 
forcing concrete  shall  consist  of  nlaim'section  bars  or  de- 
formed bars  of  a  type  to  he  approved  by  the  Engineer. 

The  size  of  all  steel  reinforcement  as  indicated  on  the 
drawings  is  the  side  of  a  square  equivalent  to  the  required 
net  section. 
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The  steel  bare  shall  oe  distnouted  in  tine  concrete  in  the 
exact  positions  and  have  the  net  sectional  erea  provided  in  the 
drawings  .  In  general,  they  shall  be  securely  wired  or  other- 
wise iastenea  in  place  beiore  concrete  is  deposited. 

Unless  otherwise  specified,  all  steel  for  reiniorced  con- 
crete shall  "be  mild  or  medium  steel  with  an  elastic  limit  of 
not  less  than  52,000  pounds  per  square  inch.   Steel  bars  shall 
stand  oending  cold  with  a  radius  equal  to  twice  their  aiameter 
through  180  degrees  without  fracture. 

Fo   rerolied  material  or  high  carbon  steel  shall  be  used  on 
the  work . 

All  bars  must  be  obtained  in  the  full  length  indicated  on 
the  plans  . 

refore  steel  is  placed  in  the  concrete,  it  shall  be  free 
from  grease,  dirt  or  rust,  and  the  contractor  shall  provide 
means  on  the  work  for  properly  cleaning  the  steel. 

Special  c^re  shall  be  exercised  to  insure  thorough  con- 
tact of  the  concrete  with  every  portion  of  the  surface  of  the 
steel  reinforcement. 
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BOND . 

Know  all   men  "by  these  Presents,    That  we 


are  neld  and   firmly    oound  unto    the  Village   of 

in   the  sum  of --Dollars, 

lawful  money   of  the  United  States    of  America,    to    be  paid   to 

the  said  Village   of ,    or   to    its    certai  1 

attorney  or  assigns,  to  which  -oayment,  well  and  truly  to  be 
made,  we  bind  ourselves,  our  heirs,  executors,  and  adminis- 
trators,   and   each  and  e   ery  of   them,    firmly  by   these  presents 

Signed  and  sealed  with   our  seals,    and   ar-ted  at 

this day   oi 191-, 

The  Condition  of  this  Obligation  is  such,  That  Whereas, 

the  said -- 

ha---entered  into  a  contract  with  the  Village  of 

----,  bearing  date  the day  of iyi-» 

which  said  contract  is  hereunto  attached. 

Now,  Therefore,  If  the  said 

shall  well  ana  truly  Keep  and  perform  all  the  terms  and  con- 
ditions of  saia  contract,  on---- part  to  be  kept  and 

performed,  and  shall  indemnify  and  save  harmless  the  said 
Village  of 
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,as  therein  stipulated,  tnen  this 

obligation  shall  be  or  no  el'iect,  hut  otnerwise  it  shall  re- 
aain  in  lull  force  and  virtue. 
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ESTIMATE   OS1  COST. 
COST    OE   SEWER. 

Cost   of  i^ewer  Pipes  . 

19,553  lengths      of     8"        pipe       Q  36/     #7,032.08 

1,    543  ■  ■      10"  M  6  54/     833.22 

70             ■             "      12"           "            @  72/     50.40 

600  It  .   of  8"    cast   iron  pipe  0  47/     282.00 

50       "  "10 "       "  "  "        &        63/     31.50 

$8,2^6.20 

The   cost   of  vitrified  pipe  is    70%      off  list   price,    plus 
20/b   for   o ranching  . 

Cost  of  Trencning. 


8"  pipe. 

Average   cut   --    11. 8   ft. 

11.8  x  39706x30 

Total  Excavation =    28,900   cu  .   yds 

12  x  27 

10"  pipe. 

Average  cut  --   11.2   ft. 

11. 2  x  3135  x  22 

Total  Excavation  -- -    2,380      "        " 

12x   27 
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12"  pipe  . 

Average   cut   --   6    It. 

6  x  140  x  24 
Total  Excavation  --  ..  r     62  cu  .  yas  . 

12  x  27        

31,342   cu.   yas . 

31,342  cu.  yds.  Q  SO?   per  cu .  yd. §15,671.00 


Cost  of  Laying  Pipe  . 

39,705  it.  0  8£  §3.176.40 

3,135    "        @  10/zf  ---  313.50 

140    "        ©  120 16.80 

$   3,506.70 

The  price   of  one  cent  per  inch  of  diameter  of  pipe  per 
lineal    loot    laid,    includes   hauling,    labor   oi'  laying, 
and   cement    lor    joints  . 


i^ost   of  Accessories 


Lanholes 41     9        $35  .00 $1,435.00 

flushing  liannoies    — -61     9       $36.00 #2,196.00 

Lampholes      16     &  6.00 96.00 

flush-holes 18     @  6.00 108.00 

#3,825.00 


SUMMARY  . 


Cost   of  Pipes    - §  8,236.20 

Cost  of  Trencnmg 15,671. 00 

uost   of  Laying  Pipe 3,506.70 

Cost   of  Accessories   3.835.00 

Total  Cost   of  Sewers$31,248.90 
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LOST   OF  SEPTIC    TA1IK. 

Excavation 971   eu.   yas  . ©     20£- §   194.-20 

Concrete 357.4  cu .  yds. &  5.00 1787.00 

Cement   FinisJj   -(1/2"   thick) --60..67 

cu.   ft.—  6  4*40 266.80 

Lumber  (using   forms    three  times) 

5533.3  B.M. Q        30£ 1600.00 

Carpentry 16000  B.M.    @          8# 1280.00 

Miller  Automatic  Siphon 60  .00 

10"  Valves    — ••• -5 @  26.25--  131.25 

Manhole  Covers 6 ©     8.00 —  48.00 

Reinforcing  Steel 704# -  @  2-1/21?--  J.7.60 

Total   Cost  $5384.85 


TOTAL  COST   OF  SEWER   SYSTEM. 

Cost   of  Sewer $31,248.90 

oost   of  Septic  Tank 5.384.85 

$36,653.75 
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